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!• T^s. method for locating a wireless mobile station 
using wireltess signal measurements obtained from 
transmissions between said mobile station and a plurality 
of base stationls capable of wirelessly detecting said 
mobile station, comprising: 

providing firsn and second mobile station location 
estimators/ wherein \ said location estimators provide 
location estimates or\^ said mobile station when said 
location estimators are \supplied with data obtained from 
wireless signal measurements obtained from transmissions 
between said mobile station and the base stations, wherein: 
(A) said first location estimator performs one or 
more of the techniques when Supplied with said wireless 
signal measurements: 

(a) a triangulation teishnique to determine, for 
each of three or more of the base stations, one of: a 
distance and a wireless signal angleXof arrival between the 
mobile station and the base statioV using the wireless 
signal measurements; 

(b) a learning technique, wh^^ein said learning 
technique determines an association for associating: 

the wireless signal measurements, and data 
indicative of a location for the mobile station, 
wherein said association is determined by a 
training process using a plurality of data pairs, 
each said pair including: first ^information 
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indicative of a location of some mobile station^ 
and second information from wireless signal 
measurements between said some mobile station and 
one or more of the base stations when said some 
mobile statiion is at the location; 
(c) a stochastic technique, wherein each said 
stochastic technique us^es a statistical correlation for 
correlating: 

the wireles^ signal measurements, and 
data indicative of a location for the mobile 
station, 

wherein said correlation is used for determining 
a probability that th\ mobile station is within 
an area, and 

(B) for at least a particular^ one of said techniques 
performed by said first location estimator, said second 
location estimator does not perform said particular 
technique when supplied with said\ wireless signal 
measurements ; 

first supplying said first location estimator with 
first data obtained from the wireless signsNl measurements; 

first generating/ by said first location estimator, 
first location related information having at l^east a first 
estimate for the mobile station's location; 

second supplying said second location estimator with 
second data obtained from the wireless signal measurements; 
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seconci\renerating/ by said second location estimator, 
second location related information having at least a 
second estimate fbtr the mobile station's location; 

determining aXresulting location estimate of the 
mobile station using: \a) a first value obtained from said 
first location related information, and (b) a second value 
obtained from said second rpcation related information. 

2, A ftiethod as claimed in Claim 1, further including 
a step of receiving said measurements during a wireless 
communication Nbetween said mobile station and said 
plurality of ba^^e stations for contacting an emergency 
response center. 

3, A method c^s/^clai3^ed in Claim 2, further including 
a step of transmit^^iiig\s^^ location estimate to 
the emergency respona^x"'^ center opring said wireless 
communication. 

4, A method as claimed in Claim 1, wherein said step 
of providing includes: ^ 

\ 

treinsmitting through a telecommunications network, said 
first location estimator from a\ source site to a site 
having said second location estimator; 

\ 

operably integrating said first location estimator with 
said second location estimator for performing at least said 
step of determining. 
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5. A method as clajrmed in Claim 4, wherein said step 
of transmitting includes^^epJiing an encoding of said first 
location estimator using ti^e Internet. 

6. A method as claimed in Claim 1, further including 
a step of retrieving at least one of (al) and (bl) : 

(al) firfet historical location data having: (i) a 
f irst Nv set of historical location estimates 
generated by said first location estimator for 
wireless \ signal measurements obtained from 
transxnissions between one or more mobile stations 
and said plu^ility of base stations at a first 
plurality of \locations, wherein a distance 
between at leastXone of said location estimates 
of said first set>^ and said first estimate of 
said mobile station'NS location is determined to 
be less than a firsts predetermined value, and 
(ii) data identifying \ said locations of said 
first plurality of locatxpns; 
(bl) second historical location, data having: (i) a 
second set of historical location estdmates generated by 
said second location estimator for\ wireless signal 
measurements obtained from transmissions between one or 
more mobile stations and said plurality of \ase stations at 
a second plurality of locations, wherein a distance between 
at least one of said location estimates of said second set, 
said second estimate of said mobile station' sVlocation is 
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determineciX to be less than a second predetermined value, 
and (ii) data identifying said locations of said second 
plurality of liacations^ 

7. A method as claimed in Claim 1, further 
including, for at iseast one location estimate of said first 
and second estimattes, a step of obtaining one of a 
likelihood value and a\ probability that a location of said 
mobile station is in said one location estimate, wherein 
said likelihood value is oWained using historical location 
estimates generated by ts;he location estimator that 
generated said one locationX estimate when the location 
estimator is supplied with wifeless signal measurements 
obtained from transmissions between one or more mobile 
stations and said plurality of base\stations at a plurality 
of locations. 

8. A method as claime)d in Claiid^ 1, wherein said step 
of providing includes provioing some one mobile station 
location estimator, wherein \said one mobile station 
location estimator generates an\ estimate of where said 
mobile station is unlikely to b^ locat 

9. A method as claimed ifri qg^ixitis.1, wherein said 
wireless signal measurements^ ar^ /obtained from 
transmissions between said mooiie-^'^'station and said 
plurality of base stations, wherein sard transmissions 
occur within an interval of time whereinX one of: said 
mobile station is expected to be in substanfeaally a same 
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locatioH/ and sa^d interval is less than a predetermined 
duration* 

10. A method\ as claimed in Claim 1, wherein one of: 
said first data includes said second estimate, and said 
second data includes said first estimate • 

11. A method \ as claimed in Claim 1, further 
including: 

performing a 'first simulation for predicting a 
likelihood of said mobile station being at said first 

\ 

representations, a first\/meM)er of each pair including a 



U^. 10 estimate, wherein said ^simulation uses pairs of locatioi:i 



location estimate obtained / from said first location 



estimator and a secona member of %he pair including a 
representation of an inaeper^xiently determined location of 
15 a mobile station usecfi foA obtaiTiing wireless signal 
measurements that are c^btained \fr^om transmissions with said 
plurality of base stations. 

12. A method as claimed inV Claim 1, wherein at least 
one of said first and second location estimators each 
20 utilize one of the following: \ 

(a) a pattern recognition rocation technique for 



estimating a location of said mobile station by 
recognizing a pattern of characteristics of said 
data obtained from wireless signal measurements; 
25 (b) a mobile base station estimator for estimating a 

location of said mobile statibn from location 
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infonaation received from a mobile base station 

\ 

detecting wireless transmissions of said mobile 



station; 



(c) a coverage area^location technique for estimating 
a location of said mobile station by intersecting 

\ 

wireless coverage areas for different sets of one 

\ 

or more of said base stations; 




(d) a negative logic Uocation for estimating where 

\ 

said mobile station is unlikely to be located. 
10 13. A method as claimed\in Claim 1, wherein at leas-t 

one of the following holds: 

(a) said learning techniqiie'^is cap^able of providing an 

artificial neural network for generating a mobile 

■ \ . — . 

station location estimajte by training said 
15 artificial neural network to recognize a pattern 

of characteristics ^of \locatijem information 
obtained from said wi^fe4^e's"s^signal measurements; 

(b) said triangulation technique is capsJDle of 

\ 

providing the distances between the mobile 
20 station and said three or n^ore of the base 

stations using one or more of: ^wireless signal 
time of arrival/ a wirelessV signal time 
difference of arrival, a wireless signal strength 
indication; 



25 (c) said stochastic technique is capable of providing 



said statistical correlation using\ one of: 
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principle decomposition, least squares, partial 
least squares, and^pllenger Bands. 
IM • A method as claimed in Claim 1, wherein said 
first location estimator includes an artificial neural 
network, v^erein said artificial neural network is one of: 
a multilayer perceptron^ an adaptive resonance theory 
model, and radial basis fxinction network. 

15. A method as claimed in Claim 1, wherein said step 
of determining ijacludes deriving a likelihood measurement 
that said mobile \tation is in said resulting location 
estimate, wherein said likelihood measurement is dependent 
upon a first likelihopd measurement that said mobile 
station is in said first ^stimate, and a second likelihood 
measurement that said mob\le station is in said second 
estimate . 

16. A method as ^aimed in Claim 1, further including 
a step of deriving one oK^said first estimate, said second 
estimate, and said resultihg/locafc\ion estimate using one 
of: 

^y of said mobile 

station; \ \ / 

(b) an expected maximl 
station; 

(c) an expected route of said mobile Ration. 

17. A location sy^em for locating a mobile station, 
wherein said mobile station\is one of a plurality of mobile 



fcktion of said mobile 
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station^ and wireless signal measurements are capable of 
being obtained from wireless transmissions between the 
plurality mobile stations and a plurality of base 

stations, the\ improvement characterized by: 

one or more^ location estimators, each said location 
estimator for estimating a location for each of one or more 
individual mobile \ stations of the plurality of mobile 
stations, when said\ location estimator is supplied with 
data from a set of \said wireless signal measurements 
obtained from wireless tr>^smissions between the individual 
mobile station and said plurality of base stations; 

an archive for sterling a plurality of data item 
collections, wherein for each geographical location of a 
plurality geographical locations^ there is one of said data 
item collections having (al) and^(a2) : 

(al) a representation of the geographical location, 

and 

(a2) wireless signal measurements corresponding to 
one of the plurality of mobile stations transmitting 
from approximately the geographical location of (al); 
a performance estimator for determining, for each one of 
said location estimators, corresponding one or more 
perfoirmance measurements indicative of a previous 
performance of said one location estimator in locating one 
or more of the plurality of mobile stationsA wherein said 
corresponding performance measurements are determined using 
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location estimates generated by said one location estimator 
when said ^et of (a2) , for some of said data item 
collections/ Vs supplied to said one location estimator; 

a controller for activating a group of at least one of 
said location estimators for generating corresponding 
location estimatesXof said mobile station when a first said 
set of wireless ssignal measurements is obtained from 



, V 



wireless transmissions, between said mobile station and said 



\ 



plurality of base stations / wherein one or more location 
hypotheses are generate^/ each said location hypothesis 
having: 

(bl) an hypothesized location estimate of said 



mobile station obtained using the corresponding 



A 



location estimate generated by a location estimator of 
said group/ 

(b2) a likelihood value \indicating a likelihood of 
said mobile station being at\^ location represented by 
said hypothesized location estimate of (bl), wherein 
said corresponding performancey measurements for said 
location estimator providing the. location estimate of 



(bl) are used in determining said likelihood value; 

a location estimator for determining a resulting 
location estimate of said mobile statio^/ said resulting 
location estimate being derived using said hypothesized 



1 



location estimates and said likelihood values from said one 
or more location hypotheses* \ 
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18. A \ method as claimed in Claim 11, further 
including a stsep of transmitting said resulting location 
estimate to an emergency response center during a wireless 
communication wherein said first set of wireless signal 
measurements is obtained. 

19. A location system claimed in Claim 11, further 
including an hypothesis estink^e—generator for generating 
one of said hypothesized locffti^ta^^ using a time 
series of location estimates fprXsaid Bftobile station output 
by said one or more location estimators • 

20. A method for locating a* mobile station^ wherein 
said mobile station is one of a plurality of mobile 
stations/ and wireless signal measurements are capable of 
being obtained from wrreless transmissions between the 
plurality mobile stations ^nd a network of base stations/ 
wherein said base stations in\the network are cooperatively 
linked for providing wireless Communication with each of 
the mobile stations, the improvement characterized by: 

providing a mobile station location estimator for 
estimating locations of one or more individual mobile 
stations of said plurality of mobile Vtations when said 
location estimator is supplied with saioV wireless signal 
measurements obtained from wireless transmissions between 
the individual mobile station and said network of base 
stations; 
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storiAa a plurality of data item collections/ wherein 
for each ofVa plurality of geographical locations/ there is 
one of said i^ata item collections having: 

(al) a Representation of the geographical location/ 
5 and 

(a2) a representation of said wireless signal 
measurements between one of the mobile stations and the 
base stations when said one mobile station is approximately 
at the geographical lC\cation of (al); 
10 generating, from ^aid wireless signal measurements 

between said mobile anoy said base stations, an initial 
location estimate of said mobile; 

obtaining a first set of one or more additional location 
estimates generated by said \location estimator, wherein 
15 each said additional location ^estimate is generated from 
said representations of wireles^ signal measurements of 
(a2) for one of said data item col\3.ections, and wherein at 
least a majority of said additionalXlocation estimates are 
within a predetermined distance of s.aid initial location 
20 estimate; 

deriving an adjusted location estimatd from said initial 
location estimate using a second set of said geographical 
location representations of (al) for said data item 
collections whose representations of wifeless signal 
25 measurements of (a2) were used to generate\ one of said 
additional location estimates of said set. 
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21. A method as claimed in Claim 20/ wherein said 
step of deriving includes determining an area boundary of 
said adjusted location estimate as a function of said 
geographical loca'tions in said second set, 
5 22. A location system for locating mobile stations 

from received wireleiss signal measurements obtained from 
transmissions between staid mobile stations and a network of 
base stations/ whereinXsaid base stations in the network 
are cooperatively liijked for providing wireless 
10 communication, the improv^ent characterized by: 

one or more location estimators for estimating locations 
of said mobile stations / sucn\that for each of said mobile 
stations/ when said location d^timators are supplied with 
measurements of wireless \signals obtained from 
15 transmissions between: 

the mobile station/ at a coirresponding geographical 
location from which th^ mobile station is 
transmitting, and 
said network of base stations/ 
20 at least one location estimate is generated; 

a location estimate adjuster for deriving a first 
adjusted location estimate from a first location estimate 
generated by a first of said location estimators supplied 
with said wireless signal measurements c^tained from 
25 transmissions between: (i) a particular one ofXsaid mobile 
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stationsX at a particular location, and (ii) said base 
stations, wherein: 

(al) sa\d first adjusted location estimate has a 
corresponding confidence value indicative of a 
likeliiiood of the particular geographical 
locations^ being a location represented by the 
first adj\Xsted location estimate/ 
(a2) said fir^ adjusted location estimate is 
determined uWng additional location estimates 
generated: (i)\ previously to the generation of 
said first initiXl location estimate, and (ii) by 
said first locati&n estimator; 
a most likely estimator rpr determining a most likely 
location estimate of the particular geographical location 
of the particular mobile stationV said most likely location 
estimate being derived using saia first adjusted location 
estimate and its corresponding coiMidence value. 

23* A location system, as ^claimed in Claim 22, 
wherein, said location estimate Adjuster includes a 
statistical simulation module for deniving a one or more 
likelihood values indicative of said first location 
estimator generating mobile station location estimates that 
include their corresponding geographical Uocations . 

24. A location system, as claimed in Claim 22, 
wherein, said most likely estimator includes a probability 
density function for fuzzifying at least said confidence 
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value fbr said first adjusted location estimate over an 
area outsxde of said first adjusted location estimate. 

25. location system for locating mobile stations 
from received wireless signal measurements obtained from 
transmissions between said mobile stations and a network of 
fixed location txansceivers/ wherein said transceivers in 
the network are cooperatively linked for providing wireless 
communication with\said mobile stations, the improvement 
characterized by: 

an archive for \storing a plurality of data item 
collections, wherein rpr each location of a plurality 
geographical locations, \there is one of said data item 
collections having (al) aru^ (a2) : 

(al) a representation of the geographical location, 
(a2) a set of said \wireless signal measurements 
obtained from transmissions between one of said mobile 
stations and said fixed location transceivers, wherein 
the one mobile station transmits from approximately 
the geographical location; 
a plurality of trainable locatio^ estimators, each said 
trainable location estimator for generating a geographical 
location estimates for said mobile stations, wherein for 
each said trainable location estimator: 

(bl) there is a corresponding Ngroup of wireless 
signal measurement parameters, wherein for said 
trainable location estimator to genei^ate a location 
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estimkte of an individual one of said mobile stations ^ 
at least some of said paretmeters must be instantiated 
with valXies obtained from transmissions between said 
individuals mobile station and said fixed location 
transceiver^, 

(b2) theret is a different corresponding group of 
wireless signals, measurement parameters for another of 
said trainable Icacation estimators / and 

(b3) said trainable location estimator learns by 
associating/ for eath of at least some of said data 
item collections r \ said geographical location 
representation (al) of\the data item collection with 
said set of said wirelessj^ signal measurements (a2) of 
the data item collection; \ 
a location estimator selectorXfor selecting one or more 
of said plurality of trainable Vocation estimators for 
generating mobile station location Estimates / wherein when 
each of said selected location \estimators has its 
corresponding group of wireless \signal measurement 
parameters instantiated with value^ obtained from 
transmissions between one of said mobile ^tations and said 
fixed location transceivers, said sei^ected location 
estimator generates a location estimate of \the one mobile 
station; \ 

wherein for locating a particular one of \said mobile 
stations, said location estimator selector \selects a 
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particular\set of said trainable location estimators whose 
corresponding group of wireless signal measurement 
parameters can have at least some said parameters 
instantiated using wireless signal measurements obtained 
from transmissions between said particular mobile station 
and said fixed location transceivers; 

a location estimator for determining a resulting 
location estimate ox, said particular mobile station^ said 
location estimator Nreceiving location estimates from 
trainable location estimators of said particular set. 

26. A location system, as claimed in Claim 25, 
wherein at least one of said trainable location estimators 
includes an artificial neural network. 

27. A method as claimed in Claim 25, further 
including a different trainable location estimator 
utilizing a different artificial neural network for 
generating a different geographical location estimate of 
said one mobile station. \ 

28. A method as claimed inVciaim 26, wherein said 
artificial neural network is one of: a multilayer 
perceptron, an adaptive resonance theory models and radial 
basis function network. \ 

29. A method as claimed in Claim 25, wherein said 
trainable location estimator utilizes an\artif icial neural 
network with an input neuron for receivinA a value related 
to wireless transmissions between said particular mobile 
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station a'iki a particular one of said fixed location 
transceiversY wherein said value is indicative of at least 
one of the following conditions: 

(a) saidX particular transceiver is active for 
wirelejss communication with said particular 
mobile \station and a pilot signal by said 
particulaV transceiver is detected by said 
particular Wobile station; 

(b) said particular transceiver is active for wireless 

communication with said particular mobile station 
ctnd said particular transceiver detects wireless 
transmissions byXsaid particular mobile station; 

(c) said particular transceiver is active for wireless 

communication with said particular mobile station 
and said particular \transceiver does not detect 
wireless transmissions!^ by said particular mobile 
station; 

(d) said particular transceiv^ is active for wireless 

commxinication with said pOTticular mobile station 
and said particular mobile station does not 
detect wireless transmissionip by said particular 
transceiver; 

(e) said particular transceiver i\s not active for 
wireless communication with \said particular 
mobile station. 
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30. A location system for receiving wireless signal 
measurements of wireless signals transmitted between a 
plurality mobire stations and a network of base stations^ 
wherein said base\ stations in the network are cooperatively 
linked for providing wireless communication^ the 
improvement charactetrized by: 

a plurality of mobile station location estimators for 
estimating locations of said mobile stations, such that 
when said location estiimators are supplied with said 
measurements of wireless signals transmitted between one of 
the mobile stations and saiA network of base stations, said 
location estimators output corresponding initial location 
estimates of a geographical location of said one mobile 
station, wherein at least two of said mobile station 
location estimators of said plurality of mobile station 
location estimators include a \different one of the 
following (a) through (f) : 

(a) a pattern recognition component for estimating a 

location of said one mob^i^e station from a 
pattern in the wireless signal measurements of 
transmissions between the netwiprk and said one 
mobile station; 

(b) a trainable mobile station location estimating 
component for estimating a location of said one 
mobile station, wherein said trainable mobile 
station location estimating component\ is capable 
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of b^ng trained to associate: (i) each location 
of a plurality of geographical locations with 
(ii) corresponding measurements of wireless 
signals transmitted between a specified one of 
said mobile stations and the network, wherein 
said specified mobile station is approximately at 
the location; 

(c) a triangulati6n component for estimating a 
location of said one mobile station, wherein said 
triangulation isomponent utilizes said 
measurements of wireless signals between said one 
mobile station and three of the base stations for 
triangulating a location estimate of said one 
mobile station; 

(d) a statistical component utilizing a statistical 

regression technique for esi^imating a location of 
said one mobile station; 

(e) a mobile base station component for estimating a 

location of said one mobile starion/ wherein said 
mobile base station component ij*:ilizes location 
information received from a mobile base station 
that detects said one mobile station; 

(f) a negative logic component for estimating an area 

of where said one mobile station is\unlikely to 
be located; and 
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a mo^t likely estimator for determining a most likely 
location \estimate of said one mobile station^ said most 
likely location estimate being a function of said plurality 
of location Wtimates. 

31. A location system^ as claimed in Claim 30, 
wherein one or more of said mobile station location 
estimators are ceapable of being at least one of: added, 
replaced and deletW by Internet transmissions between said 
location system aird a site remote from said location 
system^ \ 

32. A location system for receiving wireless signal 
measurements of wireles^ signals transmitted between a 
plurality mobile stationsXand a network of base stations, 
wherein said base stations iii the network are cooperatively 
linked for providing wrreless communication, the 
improvement characterized by: \ 

a mobile station location providing means for estimating 
locations of said mobile stations, such that when said 
providing means is supplied withVsaid measurements of 
wireless signals transmitted between^ a particular one of 
the mobile stations and said network of \)ase stations, said 
providing means determines a first col\ection of one or 
more location estimates for said particularv mobile station; 

an expert system for activating expert system rules for 
one of: (a) modifying one of said locationX estimates of 
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said fiVst collection, and tb) obtaining additional 
location estimates of the particular location; 

a most Mkely estimator for determining a most likely 
location estWate of the particular location, said most 
5 likely locatioi^ estimate being a function of one or more 
location estimatW provided by said expert system^ 

33. A location system for locating wireless mobile 
stations that communicate with a plurality of networked 
base stations, comprising: 

10 a wireless transceiver means: (a) for at least detecting 

a direction of wireless signals transmitted from a wireless 
mobile station, and (b)\ for communicating with said 
networked base stations information related to a location 
of said wireless mobile statron; 

15 a means for detecting whetheV a detected wireless signal 

from said mobile station has been one of: reflected and 
deflected; 

a means for estimating a locatioii of said mobile station 
by using wireless signals transmitted from said mobile 
20 station that are not detected by saidy means for detecting 
as one of: reflected and deflected. 

34. A location system as claimed in\ Claim 33, wherein 
said means for detecting includes a means for comparing: 
(a) a distance of said mobile station from said mobile 

25 location system using a signal strength of \said wireless 
signals from said mobile station, and (b) a\ distance of 
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said mobi3>e station from said location system using a 
signal time delay measurement of wireless signal from said 
mobile stations 

35. A locc^t^ion system as claimed in Claim 33/ further 
including 

one or more ^cation estimators for estimating a 
location of said location system, wherein said at least one 
of said location estimators uses wireless signals 
transmitted from one of:\said networked base stations and 
a global positioning systt 

36. A location system a? claimed in Claim 35, further 
including 

a deadreckoning means for \estimating a change in a 
location of said location \system, wherein said 
deadreckoning means provides incremental updates to said 
one or more location estimates of \ said mobile location 
system output by said at least one location estimator. 

37. A method for locating a particular wireless 
mobile station using measurements of paisticular wireless 
signals, wherein at least one of: said mteasurements and 
said particular wireless signals are transmitted between 
said wireless mobile station and at leask one of a 
plurality of transceivers, wherein said transceivers are 
capable of at least wireless detection of a plurality of 
wireless transmitting mobile stations including said 
particular mobile station, comprising: 
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Widing 



a first and second mobile station location 
f wherein each of said location estimators is 



pre 
estimator 

capable ofXproviding a location estimate for each mobile 
station of auv least some of said mobile stations when said 
5 location estimator is supplied with corresponding data 
obtained from Veceived wireless signal measurements 
communicated betwee^ the mobile station and one or more of 
said plurality of transceivers, wherein: 

said first location \ estimator performs one or more 
10 triangulation \ techniques, wherein each said 

triangulation tetchnique determines for each of 
one or more of saii4 mobile stations, and for each 
transceiver of a s^st of three or more of said 
transceivers, a distance between the mobile 
15 station, and said transi^^piver, each said distance 

determined from data resulting from received 
measurements of wireless \ signals communicated 
between the mobile station a^id said transceiver, 
and 

20 said second location estimator does not "perform any said 

triangulation technique; 
first supplying said first location estimats^or with first 
corresponding data obtained from received wireless signal 
measurements communicated between said particix^ar mobile 
25 station and one or more of said plurality of tranlgceivers; 
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secon^ supplying said second location estimator with 
second corresponding data obtained from received wireless 
signal measursements coiamunicated between said particular 
mobile station\ and one or more of said plurality of 
transceivers; 

first generating/ by said first location estimator^ 
first location relat^ad information having at least a first 
estimate for the mobile station' s location; 

second generating, \y said second location estimator, 
second location relatedX information having at least a 
second estimate for the mobile station's location; 

determining a resulting location estimate of the mobile 
station using: (a) a first value obtained from said first 
location related informationX and (b) a second value 
obtained from said second locatiipn related information. 

38* A method for locatingv a particular wireless 
mobile station using measurements \of particular wireless 
signals, wherein at least one of: \said measurements and 
said particular wireless signals arev transmitted between 
said wireless mobile station and a^t^ least one of a 
plurality of transceivers, wherein said transceivers are 
capable of at least wireless detection \f a plurality of 
wireless transmitting mobile stations Vncluding said 
particular mobile station, comprising: 

providing a first and second mobile stataon location 
estimators, wherein each of said location estimators is 
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capable ofXproviding a location estimate for each mobile 
station of afs; least some of said mobile stations when said 
location estmator is supplied with corresponding data 
obtained from\ received wireless signal measurements 
5 communicated between the mobile station and one or more of 
said plurality of Vransceivers, wherein: 

said first location estimator performs one or more 
global positioning techniques/ wherein each said 
global positioning technique determines for each 
10 of one or more of said mobile stations; 

corresponding \lata resulting from received 
measurements of wisreless signals from one or more 
global positioning Satellites, said corresponding 
data for determining a location of the mobile 
15 station, and 

said second location estima^tor does not perform any 
said global positioning Vechnique; 
first supplying said first location estimator with first 
corresponding data obtained from wireless signal 
20 measurements communicated between saM particular mobile 
station and one or more of said plurality of transceivers; 

second supplying said second location estimator with 
second corresponding data obtained f rom Xwireless signal 
measurements communicated between said particular mobile 
25 station and one or more of said plurality of\ transceivers; 
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first generating, by said first location estimator, 
first location iselated information having at least a first 
estimate for said particular mobile station's location; 

second generating, by said second location estimator, 
second location related information having at least a 
second estimate for\ said particular mobile station's 
location; 

determining a resulting location estimate of said 
particular mobile station using: (a) a first value obtained 
from said first location rNelated information, and (b) a 
second value obtained from V^id second location related 
information. 

39 • A method for locating a particular wireless 
mobile station using measurements of particular wireless 
signals, wherein at least one of\^said measurements and 
said particular wireless signals are transmitted between 
said wireless mobile station and ^at least one of a 

\ 

plurality of transceivers, wherein said transceivers are 
capable of at least wireless detection of a plurality of 
wireless transmitting mobile stations \including said 
particular mobile station, comprising: 

providing a first and second mobile station location 
estimators, wherein each of said location estimators is 
capable of providing a location estimate for each mobile 
station of at least some of said mobile stations^when said 
location estimator is supplied with correspondivng data 
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obtained frx)m received wireless signal measurements 
communicated between the mobile station and one or more of 
said plurality V>f transceivers, wherein: 

said f irstXlocation estimator performs one or more 
coverage^ area analysis techniques, wherein each 
said coverage area analysis technique determines 
for each ofVone or more of said mobile stations, 
an area: (i)\included in a corresponding coverage 
area for each \>f one or more of said transceivers 
that detect theXmobile station, and (ii) excluded 
from a correspo^<^ng coverage area for each of 
one or more of sa^d transceivers that can not 
detect the mobile station, and 
said second location estimator does not perform any 
said coverage area analysis technique; 
first supplying said first locatdon estimator with first 
corresponding data obtained from wireless signal 
measurements communicated between said particular mobile 
station and one or more of said pluramty of transceivers; 

second supplying said second location estimator with 
second corresponding data obtained from wireless signal 
measurements communicated between said particular mobile 
station and one or more of said plurality of transceivers; 

generating, by said first and a second oJ^said location 
estimators, respectively, first and second different 
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initial location estimates of said particular mobile 
station; 

determining a location estimate of said particular 
mobile station as^ a function of at least one of: (a) said 
first and second Ninitial location estimates, and (b) a 
rating of said firstXand second initial location estimates. 

40. A method for locating a wireless mobile station 
capable of wireless coiranunication with a plurality of base 
stations, comprising: 

providing a plurali'ty of mobile station location 
estimators, wherein said \ location estimators provide 
different location estimatesX of said mobile station when 
said location estimators ar\e supplied with location 
information derived froia signal measurements that are 
transmitted between said mobile station and said plurality 
of base stations; 

receiving measurements of wireles's signals transmitted: 
(a) from one or more global positioning satellites, and (b) 
between said wireless mobile station and said plurality of 
base stations; 

first generating, by a first oA said location 
estimators, a first time series of one orv more location 
estimates of said mobile station when at leasts^ a portion of 
said measurements are obtained for global \positioning 
satellite signals; 
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secoml generating ,by a second of said location 
estimators/ \a second time series of one or more location 
estimates of said mobile station when at least a portion of 
said measurements provide measurements of wireless signals 
transmitted between said mobile station and at least one of 
base stations of said plurality of base stations; 

determining a Nresulting time series of one or more 
resulting location \estimates of said mobile station, 
wherein for each timeXof said resulting time series when 
one of said resulting rocation estimates is derived, said 
derivation uses at least one location estimate: (a) that is 
most recently generated by. said first location estimator, 
and (b) that is most recei\tly generated by said second 
location estimator. 

41. A method as claimed\ in Claim 40, jwherein said 
step of determining includes: 

establishing a priority between said first initial 
location estimate and said se<?ond initial location 
estimate, 

42. A method as claimed in Cl^im 41, wherein said 
step of establishing includes obtaining^ a confidence value 
corresponding to at least one of said first initial 
location estimate and said second initial location 
estimate, wherein each said confidence value is indicative 
of a likelihood of said mobile station b^ing its said 
corresponding initial location estimate. 
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43. A\ method as claimed in Claim 41, wherein said 
step of establishing includes using a first time value 
associated witn said first initial location estimate, and 
a second time v^lue associated with said second initial 
location estimate }\ 

44. A method Nas claimed in Claim 40, wherein said 
step of determining includes preferring said first initial 
location estimate ovW said second initial location 
estimate when both are available for substantially a same 
location of said mobile station. 

45. A method as claimed in Claim 40, wherein said 
step of receiving includes Veceiving a first portion of 
said measurements in a firsA time period and a second 
portion of said measurements \in a second time period 
different from said first time period, wherein said first 
portion is obtained from a globalX positioning satellite, 
and said second portion is derivedXfrom wireless signals 
transmitted between said mobile station and at least one of 
base station of said first plurality ox base stations. 

46. A method as claimed in Claim 40, wherein said 
mobile station is in a vehicle and said step of determining J>P 
uses deadreckoning estimates of changes in the location of 
the vehicle. 

47. A method\ as claimed in Claim 40, therein said 
step of determining\^ includes evaluating one or more 
constraints related to oX© or more of: a velocity of said 
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^ CA^J~^ mobile statioii^, an acceleration of said mobile station, an 



estimated location of said mobile station in relation of a 
terrain of said ^timated location. 
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